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New Ecology works
nationally to bring the
benefits of sustainable
development to the
community level, with a
concerted emphasis on

underserved populations.

A mission-driven non-profit,
we seek to make the built
environment more efficient,

healthy, durable, and resilient.

Council

THIS IS MANIFESTED IN OUR CORE WORK TO:

. Research, test and implement new approaches to sustainability, resiliency,
healthy environments and energy efficiency;

. Monitor, test, diagnose and solve operational and building performance
issues on existing buildings;

. Help design, build, certify and operate new high-performance buildings;

. Share our learnings with building professionals, contractors, government,
financiers, owners and managers through education and training.



Terms

* Net Zero - removing greenhouse gas emissions from the atmosphere in an amount
equal to what we are releasing into it

 Decarbonization - the result of actions taken to reduce or eliminate fossil fuel use
by your building

* Deep Energy Retrofit (DER) - systematic forethought and intentionality that leads to
investments and decisions over time that result in highly impactful energy savings
and GHG emissions reductions

* CO2,-carbon dioxide equivalent is a standard unit of measure for emissions that
includes nitrous oxide and methane (emissions from buildings - kg CO2,/sf )

NEWB:OLOGY |\/( il | )DER | DDER

Council

Communi yB dS nable Deve \pmn



Current Context for Decarbonization

 The State

* Clean Energy and Climate Plan
e Climate Bill H4515
* Exec Orders 596

* “The Grid”

anm N Ll
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* Reduce own emissions!
* New load? Capacity?
* Creating incentives

Council
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DRIVER: Fuel Costs
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DRIVER: Local Benchmarking & Compliance Ordinances

2025-2029 ‘ 2030 -2034 ‘ 2035-2039 ‘ 2040 -2044 | 2045 -2049 | 2050-
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DRIVER: Local Benchmarking & Compliance Ordinances

Benchmarking + Performance Standards

Cambridge

o BEUDO: report data annually & show emissions reductions in comparison to past performance

Newton
o BERDO with flexibility reaching compliance targets over a long planning horizon

Benchmarking only

Chelsea
o BERDO requirements without complying to performance standards

Lexington
o BEU-D: reporting annual energy and water use

Council
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2022

U.S. City and State Policies for Existing Buildings:
Building Performance Standards

N e ——

: e
i e hitps://www.imt.org/public-policy/building-
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The State of Building Performance Standards (BPS) in the U.S.
2 O 2 5 Members of the National BPS Coalition as of April 2025

Passed BPS 9 Committed to passage of BPS

' Seattle; WA Montpelier, VT
Washington i
g Grand Rapids, MI ] .
Portland, OR ) i Magis_achusetts

Minneapolis, MNg Ithaca, NY| ‘_ Boston, MA

Oregon | ‘ jguy Ann Arbor, MI vi;, cémbn'dge, mMA
Q ¢ =
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Milwaukee, Wi ° 9 Pmsburgh, New York, NY
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acramento, CA / i. - Howard County, MD
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Aspen, CO 9 " Denver, CO 0 ot tole OH . maryland
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Zero Over Time (ZOT)
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DECARBONIZATION APPROACHES

e Reduce Load
* Electrify

e Generate on Site

I T4 s N N YO PV P, P ¥ c
Community-Based Sustainable Development unc"
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Industry 24.4%
(23.2 QBtu)

Buildings 47.6%
(45.2 QBtu)

Transportation 28.1%
(26.7 QBtu)

U.S. Energy Consumption by Sector

Source: ©2013 2030, Inc. / Architecture 2030. All Rights Reserved.
Data Source: U.S. Energy Information Administration (2012).
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Reduce Load

Mechanical System
Intensive Building

Cost

Envelope Intensive

| I | I | | I BuIlldlnlg | I
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20% 30% 40% 50% 60%
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Envelope Energy Savings
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Envelope: Heat Loss
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12" SIP 2x12
2x4 Sleeper 2x6 @ 2' OC
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Envelope: Insulation =~ s e
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Envelope:
Insulation

Structurally Insulated
Panels (SIPs)
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Envelope: Insulation

2 x 4 wood studs installed
on the flat attached to
masonry wall

Furring strips or hat channels
attached back through the
insulation to 2 x 4 wood studs
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Equipment: Heat Pumps
Heating Technology Mix Assumed

20% GSHPs — No backup heat

2050 Heat 40% ASHPs w/ __ Backup heatin 1%
Pumps: 50- Electric Backup of coldest hours

80% adoption
across Res and
Com buildings 20% “Central”

40% ASHPs w/ | @arrangement
Fuel Backup
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Backup heat in 5%
of coldest hours

Backup heat in 20%
of coldest hours



Heat Pumps: Air to Air

“Mini-splits”

}u‘ur
i

ALl

f refrigeration piping

indoor
evaporator &
air handler

air-cooled
condenser
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Challenge: Refrigerant Phase-out, temperature and time

200,000
180,000
160,000

140,000

kT COeq
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Total EU HFC demand
(new + reused) vs F-gas phase down scheme

20152016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 20302031 2032 2033

I HFC's used in non-HVAC-R applications (e.g. Foaming)
B Other HFC’s used in HVAC-R (e.g. R-134a, R-404A, ...)

W R-32
R-410A
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Source: Gluckman Consulting

Colder weather means less capacity
As the temperature drops, heat pump capacity falls

I load M Capacity
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20k

-30 -10 10 30 50 70
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Heat Pumps: Heat pump to Water
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Heat Pumps: Air-Water-Air with the Outdoor unit Inside

-- I

heat pump

F

heat pump
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Ground Source Heat Pump L -
Heating Mode

radiator .,

TRV I::"h radiant
capillary ceiling or
W
< ASSE 1017 tube wall panel
’ anti-scald valve dual isolation valve on each
.1 DHW panel radiator A
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“ PEX-AL-PEX tubing
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pressure-regulated
circulator

desuperheater

variable-speed
inverter drive
compressor-

electric water heater

)
.é outdoor
reset
g controller
§
variable-capacity | £
water-lozng motorized

diverter

heat pump

— swing check

air handler (cooling only)

geothermal
manifold
station

- HDPE earth loop tubing

upper holes
(flow going to earth loops)
mechanically tightened
sealing collar

lower holes

(flow retumning from earth loops)
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& > @
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District Geothermal / Ground-source
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DRIVER: Fuel Costs
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shifted electrical energy use
(all yellow shaded areas)
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Renewables: Hot Water CO, Heat pump Vs. Solar thermal

NEW(3E0LOGY I\/C

Commumty B'm:d Sustainable Dpvp\opmpnt

".‘
Hi

=
L]

/]

//
[]

1/

L/
i

yoA
il

Mass
Cultural
Council

Air vent
w/ shut off

velve

Reduced PressureZene Sesemblie

differenticl
/‘ —  temps=rcture
caontroller pressure
tempetctur
refisf
veve
uie
i &\ e ~ "i
4 4 W B il
o~ eisting DHA fank
new 80 gallen stercgetanks ”"d’}’/
i
P 40% Proprlens glycokUSP Grace
autofluid feeder



Energy Recovery Ventilation (ERV)

Stale air Fresh air
to outside from outside
Fresh air
to inside Stale air
from inside
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Vulnerability and Risk Assessment

Sensitivity to a hazard and the capacity to adapt to the hazard.

Y

Image: Virginia Living Museum Image: Flood Panel

NEW@OLOGY I\/( rawll [ ) ER

Council

Commun tyB dSl able Development



PROJECTS: Fine Arts Work Center

* What: Opportunity Assessment (ASHRAE Lvl 1) - 2 buildings

* Scope: Identify Carbon, Energy, and Water improvements for
incorporation into Capital Planning

* Includes:
 Historic Energy, Water Use Analysis
* Deep Physical Inspection; Measurements
* Vulnerability and Risk Assessment
 Recommendations with Savings Estimates
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https://resilientma.mass.gov/rmat_home/designstandards/

Output from Resilient MA
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Consider Co-Benefits!

Measure with Co-Benefits Measure without Co-Benefits

* Insulation, Air Sealing, and Window Replacement ¢  Backup Generator
o Heating and Cooling Energy Savings o Increased Building Services
o Improved Passive Survivability o Increased Operations and Maintenance
o Improved Wind Load Performance Costs

o Improved Comfort
o Improved Functionality
o Reduced Maintenance
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Cape Rep Theatre, Brewster

“Our challenge is that we have a 2,500 square foot open space that needs an HVAC system - but we don’t want to
install a system fueled by natural gas in light of our global climate crisis.”

. We've been told to switch to heat pumps. Is this correct? Is
there new technology we should consider?

. Can the duct work system that was designed be adapted to
electric instead of gas?

. How long will it take us to make this pivot?

. Can we convert or add in solar down the road?

NEW(ZE0LOGY [\/c 5l [DDER

Council

CmmJtyB dSl nable Development




RESOURCES

Mass Save Incentives

MassCEC BETA

nuu*l PN PP PV
lllllllllllllllllllllllllllllllllll
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Mass Save Incentives

* Incentives for weatherization, electrification, &
energy efficiency

* Resources for planning and technical assistance
» Eligible equipment rebates

o Heat pumps, hot water heaters and more

* Additional program offerings for controls and m a s s s ave®
Demand Response

« Examples of resources they've provided to cultural
facilities

https://massculturalcouncil.org/blog/cultural-facilities-mass-save-resources-for-energy-efficiency/
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BETA: Project Planning

* MassCEC pilot program to develop scalable models for
commercial building electrification and
decarbonization

* Offers no-cost, in-depth building audits to support
electrification and retrofit planning

* Produces custom plans that inform market resources
and pathways to full building electrification

https://www.masscec.com/program/beta-project-planning

Council
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Technical
Assessment

Strategic
Decarbonization
Plan

Capital
Planning
Considerations

Project

Implementation

By Owner on strategic
investment timeline
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Marty Josten, Principal Director of Decarbonization, New Ecology

Th ank YOU Marty.Josten@newecology.org

for your
Participation!

617-557-1700 x7071

John Beaumont, Director of Engineering, New Ecology
John.Beaumont@newecology.org
617-557-1700 x7093

Kayla Wai, Project Coordinator, New Ecology
Kayla.Wai@newecology.org
617-557-1700 x7081

Council
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